This paper focuses on two questions. First, how did inequality in the industrial wage structure of Brazil evolve from 1985 to 1995? Second, what is the relationship between these dynamics and economic policy? We display the evolution of wage inequality in Brazil and relate this evolution to changing macroeconomic conditions. Our analysis suggests that there is a strong relation between rising inequality and the restructuring of the Brazilian economy that occurred in the middle 1980's. 1 st
1-Introduction
Since the early 1970s, the relation between income inequality and economic policy has been the focus of a heated debate in Brazil. This debate has been fueled by research showing that income inequality in Brazil has continued to worsen. As Table 1 shows, the Gini coefficient for Brazil (as measured from national data sources) has been growing almost steadily since 1960. Attempts to explain this evolution fall broadly into three different major groups. A first group focuses on the relation between income inequality and individual abilities; this group includes studies based on the Kuznets hypothesis, as well as on variations of human capital theory 1 . A second group has attempted to link inequality with institutional aspects of the Brazilian labor market, capitalizing on the well-known fact that labor relations in
Brazil are ruled by a rigid legal framework 2 . Finally, there are studies that relate inequality to imperfections in the labor market; such studies explore the existence of efficiency wages, implicit contracts, labor hoarding and industrial rents 3 .
The present study focuses specifically on two questions: a) how did inequality in industrial wage structure evolve from 1985 to 1995? and b) what is the relationship between these dynamics and economic policy? Section 2 displays the evolution of wage inequality in Brazil and attempts to relate this evolution to changing macroeconomic conditions. Section 3 suggests that there is a relation between inequality and the restructuring of the economy that occurred in the middle 1980s. Major conclusions are summarized in section 4.
2-Industrial wage inequality and macroeconomic conditions
Although there exists a large amount of work on income distribution in Brazil,
there have been only a few attempts to study the inequality of wages. Among these, Langoni (1973) attempted to identify the sources of total wage inequality and, through a sector-wise decomposition of the Theil's T statistic, found that differences in income between sectors of activity accounted for almost 15% of total inequality between 1960 and 1970. Later, Ramos (1995) found that wage inequality between industries accounted for almost 20% of total income inequality during the 1980s.
These studies have provided a useful index of inter-sectoral income inequality at any given moment of time. But they suffer from two deficiencies. First, the definition of sectoral boundaries is arbitrary, so that the attribution of inequality of "between" and "within" group sources will vary if a different industrial taxonomy is chosen. Second, such studies do not provide insight into the evolution of inequality, even though their methods are adaptable for this purpose. Using a similar decomposition of the Theil's T but restricting ourselves to the between-group component, we obtained a measure of wage inequality in Brazil on a monthly basis. Therefore, unlike other studies, our focus was not on the sources of income inequality, but on how income inequality evolves over time and how it relates to other economic variables. In this paper, we first analyze the evolution of our inequality measure during five periods with distinctively different macroeconomic 4 It is worth saying that from 1976 through 1985 wage data was presented by IBGE in a nominal basis. After that only real changes in wages was presented.
5 Details of the methodology adopted are in Calmon, Conceiçao, Galbraith, Cantu and Hibert (1997) .
6 This link is also partially supported by the findings of Bonelli and Ramos (1994) . Using a full Theil statistic for measuring total inequality the authors found that between 1976 and 1990 the direction of changes in the inequality statistic and in GDP per capita were strongly correlated . contexts. Second, we discuss the relationship between wage inequality and important macroeconomic variables.
2.1-Inequality and phases in macroeconomic development
Our measure of inequality is based on the monthly series of industrial wages in seventeen major industrial sectors from 1976 through 1995, gathered by IBGE 4 , the Instituto Brasileiro de Geografia e Estatistica. Using the group-wise decomposition of the Theil's T statistic, we estimated the evolution of inequality of manufacturing wages by adopting the between group component of the T statistic 5 , providing us with lower bound estimates of overall wage inequality. Results of this calculation are presented in Figure 1 below, first reported in Calmon, Conceição, Galbraith, Cantu and Hibert (1997). As we argue in that paper, there is a distinctive pattern in the evolution of the inequality index which is meaningfully related to macroeconomic developments. The developments illustrated in Figure 1 can be clearly divided in five distinctive phases:
• Debt-led growth 1976 to 1980 -During this period, the Brazilian economy was heavily affected by the first oil shock, which caused a strong deterioration in the terms of trade. On the other hand, there was a massive inflow of foreign capital that sustained the import substitution investment strategy of growth. Capital deepening caused an increase in industrial wages. Inequality decreased during these years, reaching a low for this time frame at the turn of the 1980s.
• Orthodox phase 1981 to 1984 -Balance of payment problems resulted in the adoption of very restrictive fiscal and monetary policies under the supervision of the IMF.
Nevertheless, there was no significant reduction in inflation while the economy advanced into a recession. Concurrently, great emphasis was given to export promotion, through changes in the exchange rate regime and the creation of fiscal and credit incentives. Recession cum export promotion had an asymmetrical impact on the industrial sector: a decrease in domestic consumption combined with an expansion of almost 60% in manufactured exports. Wage inequality increased sharply and continuously during this period.
• Heterodox period 1985 to 1987 -The orthodox policy strategy was abandoned in 1985, immediately after the first civil government in almost twenty years took office.
Growth became a priority and heterodox measures against inflation were adopted: the Cruzado Plan (February 1986 ) and the Bresser Plan (June 1987). These plans combined a temporary price freeze with measures targeted to increase investments. As a consequence, the annual GDP growth rate reached 8.3% in 1985, 7.5% in 1986 and 3.6% in 1987 . Despite the ingenuity of the heterodox plans, inflation rates remained very high during the whole period, reaching 235% per year in 1985, decreasing somewhat during the Cruzado (65%), but rising again in 1987 (415% per year). Wage inequality decreased continuously during this period.
• Full indexation phase (1988) (1989) (1990) (1991) (1992) (1993) • Real Plan (1994 -1995 economy slipped into recession. Industries began to rearrange their production structures towards the foreign market, but only a few were actually competitive. High inflation, tight credit policies, fiscal deficits and, consequently, a domestic recession, plus a lot of uncertainty about the macroeconomic environment, inhibited any sort of consistent public as well as private investment wave.
The change in the trade regime towards import liberalization begins to take place in 1988 with the end of a series of non-tariffs barriers and a slight, but important, decrease in tariffs. But major changes actually took place since the late 1980s, when steady decreases in tariffs begin to occur. The average tariff that was near 50% between 1957 and 1987, decreased to 32.2% in 1990 and continued to decrease since then, reaching only 11.2% in 1994 before increasing slightly in 1995 to 13.9%.
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In Brazil, the existence of a considerable differential between domestic and international interest rates combined with increased openness to foreign investment created a massive flow of foreign capital. As a consequence, foreign reserves had surpassed US $50 billion in 1995, producing a considerable exchange rate overvaluation.
Taking as a base the real value of the exchange rate in 1989, estimates of real exchange rate overvaluation at the end of 1995 range from 17.6% (using the production price index from IBGE) to 30% (using the consumer price index from the University of São Paulo).
After describing the major macroeconomic and political phases that provided the different contexts for the period under analysis, we move below to a more aggregated analysis of changes in inequality, one that associates these changes with the evolution of macroeconomic variables. 8 The absence of a clear relation between wage inequality and inflation is a somewhat surprising result, given that there is a clear relation between total inequality and inflation. As pointed out by Cardoso (1992) , the inflation tax has a very adverse impact on the poor, mainly because the poor has less flexibility that better-off groups in the timing of purchases and second that the poor are less able to protect their income from erosion through indexation of wages.
2.2-Inequality and the evolution of macroeconomic variables
Calmon, Conceição, Galbraith, Cantú and Hibert (1997) discuss the relations between inequality and growth and inflation. Changes in inequality of manufacturing wages between 1976-95, measured by the lower bound Theil, are strongly associated with GDP growth. Recoveries tend to be equalizers, and recessions seem to generate increasing inequality. No significant year-over-year relation was found between inequality and inflation, although it seems likely that inflation strongly increased inequality within-years, during the periods of hyper-inflation and full indexation. Table 2 shows that there was a somewhat homogeneous trend in income distribution during the 1980s, and indicates that the poorest were particularly hurt during the full indexation phase. Although income fell for all groups during the late 1980s, it fell more significantly in the bottom deciles. During the 1990s this somewhat homogeneous trend seems to have changed abruptly, with smaller changes and greater dispersion in growth rates by decile. By 1993 the middle income groups were able to attain a significant gain despite the decrease of income in the higher group and negative rates of growth in per capita GDP. This behavior suggests the existence of a more complex process taking place during the 1990s.
In the next section, we attempt to shed more light on the complex evolution of wage inequality, by focusing on industry specific factors related to structural changes in the economic environment. 9 In most of this section we ignore the period prior to 1985 as some methodological changes in the way the wage data is collected were made by IBGE. We are confident that these changes have not affected the estimates of the Theil statistics in any meaningful way.
10 See Silva (1991) .
-Inequality and the restructuring of the Brazilian economy
Perhaps the most striking feature of the recent evolution in Brazilian manufacturing industries is the continuous decrease of its share of total product 9 . In 1985, manufacturing production represented almost 34% of the total GDP. In 1995 this share had decreased to just 22%.
This decrease was in part a consequence of the expansion in the services sector in the economy, but it was also a response to macroeconomic developments. The persistence of inflation created an enormous incentive for the expansion of the Brazilian financial system, specially the money-management related services, whose share of GDP grew from 5% in the mid-70s to almost 20% in 1989
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. Resources dedicated to these activities have been stolen by inflation from other productive sectors in the economy, especially from industry. This development also strengthened the process of concentration of income and wealth, given that the poor not only do not have assess to money management services, but also rarely find jobs in the financial services sector.
This section is organized in three parts. The first part describes the major changes in the evolution of wages and in employment in the different manufacturing sectors. In the second part, we attempt to identify major factors responsible for the restructuring, focusing on changes in productivity and on macroeconomic policy development issues such as trade liberalization. Finally, in the third part, further insights on the effects of the restructuring process on inequality are derived from a comparison of the evolution of fixed and variable weighted Theil measures.
3.1-Evolution of wages and employment in the manufacturing sectors
Real wages and employment in the manufacturing industries have changed considerably between 1985 and 1995. Table 3 presents the evolution of these variables during this period. but employment has shown a consistent decrease. There are also striking differences in performance between industrial sectors. These differences are summarized in Table 4 , which compares the wage and employment performance in each sector to the average of the manufacturing sector. In addition, using the classification adopted by Pinheiro et al. (1994) each industrial sector is labeled as capital intensive (K) or labor intensive (L). 
Relative Wage Decrease
Several interesting results appear. First, only the transport material sector (automobiles, trucks, parts, etc.) experienced employment and relative wage growth simultaneously. All industries that displayed an expansion in employment were capital intensive. On the other hand, most of the sectors that exhibited a concurrent contraction in employment and relative wages were labor intensive. The most labor intensive sectors, such as textile, garments, leather and wood products, had a dismal performance in terms of wages and employment during this period.
The performances depicted in these tables were not steady over time. Table 5 presents the evolution of relative wages during the three sub-periods under study: the heterodox period , the full indexation phase (1988-92) and the Real Plan . None of the seventeen manufacturing industries had a consistent behavior during these three periods. All industries which underwent a decrease in their relative wages between 1985-95 had an increase in their relative position at least in one of the subperiods. Even the transport material industry, which displayed a simultaneous growth in terms of wages and employment, only had such a performance because of gains in its relative position in only one specific sub-period -1988-93. 
3.2-Factors influencing the restructuring of the manufacturing sectors
The differences between sectors confirm that there are important industry-specific factors affecting wage inequality. One possibility is to consider changes in productivity as 11 São Paulo is the most industrialized state in Brazil and responds for 35% of the Brazilian GDP, and almost half of the manufacturing production. one of these factors. Table 6 presents data for changes in productivity in the manufacturing sector of the State of São Paulo, which we use here as a proxy for the changes in the whole of Brazilian industry.
11 Table 6 Changes in productivity in the manufacturing sector The table shows that, along with the reduction in the share of the manufacturing sector in GDP, there was a significant increase in productivity, which expanded almost 30% between 1990 and 1995. It is worth noting that this is a new phenomenon, specific to the 1990s. Even during the heterodox period (1986-87), when there was a considerable expansion in economic activity, productivity did not increase. Only in the midst of the full indexation phase, a period of great uncertainty, did changes in productivity begin to be noticed.
explanations for these relationships. The first one relates gains in productivity to the overall level of economic activity and, therefore, reinforces the hypothesis that inequality and macroeconomic developments are directly related. The existence of implicit contracts or labor hoarding affecting labor demand could explain the asymmetry in response to a recession between sectors. Recession during the early 1990s not only affected GDP per capita, but also industrial production. Manufacturing production had an abysmal performance during this period, with growth rates of -9% in 1990, -2.5% in 1991 and -4% in 1992. It is possible to argue that the recession induced restructuring -dumping of labor -which resulted in increases in productivity. In addition to that, the success of the Real Plan after 1994 created new opportunities for investment and growth, and again a differentiated response could have affected the level of productivity in some sectors.
A second possible explanation associates productivity to changes in the trade regime. As pointed out earlier, one of the major characteristics of the Collor Plan, transforming Brazil into the third largest producer in the world. But, as pointed out in Table 2 above, production and productivity growth had not positively influenced relative wages and labor demand in the industry. In fact, employment in the sector decreased almost 20% during the 1990s.
A word of caution is in order about the possible connection between trade and productivity. First, there is no unambiguous relationship between changes in trade regime and in productivity levels; it is very difficult to establish, conceptually or empirically, a clear causality relation between import competition or export promotion and productivity growth. Second, gains in productivity depend, fundamentally, on the level of investment.
Therefore changes observed in 1990 can be either induced by changes in economic environment or be a consequence of the lagged effect of incentives to export promotion implemented during the 1980s. Therefore, it is necessary to interpret with caution and 13 To avoid perfect collinearity among the explanatory variables, only (i-1)+(t-1) dummy variables were added.
14 A similar procedure was adopted by Kim and Topel (1995) in a study of labor market performance in Korea. explore further the convergence between changes in the trade regime and productivity growth during the 1990s.
It is also important to notice that both possible explanations relating changes in productivity to macroeconomic developments or to changes in the trade regime are not necessarily mutually exclusive. Therefore, despite of the need of a clear explanation for changes in productivity it is worth asking how these changes affected labor demand and wage inequality.
In order to study the relation between changes in wages, employment and productivity we regressed the annual growth rates for these variables from 1986 to 1995 for sixteen manufacturing industries (n=160), using a fixed industry and common year effects model such as:
Where W it is the growth rate of real wages in industry i on year t.
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Residuals from the covariance model above were named w it, e it and p it for wages, employment and productivity respectively. In order to demonstrate the relation between these variables, w it was regressed on the e it and p it and e it was regressed on productivity 14 .
Estimated coefficients are presented below:
w it = -0,1384 p it *; (-1.7620) w it = 0.0507 e it ; ( 0.6401) e it = -0.2458 p it ***; (-5.5128) *Significant at a 0.1 level ***Significant at a 0.01 level 15 These results can be compared with those obtained by Kim and Topel (1995) . In contrast with the results obtained for Brazil, the authors found strong indications that in Korea greater productivity growth actually increases labor demand. As in Brazil, the authors found no evidence that growing sectors faced a rising supply price of labor.
The first regression suggests the existence of a negative relation between changes in relative productivity and relative wages. However, this relation can only be established at a 10% significance level. The indication is that an increase of 10% in relative productivity will actually decrease relative wages in almost 1.4%. The conclusion is that changes in productivity had a small but hurtful effect on the price of labor.
The second equation points to the absence of a significant relation between growing employment and relative wage growth. Thus, there is evidence that the price of labor has not been affected by growing manufacturing sectors.
Finally, the third estimate indicates that there was a meaningful relationship between differences in productivity growth and changes in labor demand. But it is interesting to notice that this relation is negative. In other words, manufacturing industries with greater than average productivity growth actually decreased their labor demand.
According to the estimates, a 10% increase in productivity above the average rate of growth will reduce relative employment by 2.5% in Brazil. Table 7 compares the evolution of the fixed and variable series. The differences in the series rate of change in periods II and III reflect, we argue, substantial changes in the manufacturing employment structure in Brazil at these times. 1976 1976 1977 1978 1979 1979 1980 1981 1982 1982 1983 1984 1985 1985 1986 1987 1988 1988 1989 1990 1991 1991 1992 1993 1994 1994 1995 Number The relationship between fixed-and variable-weighted measures of industrial wage inequality enables us to decompose the change of industrial wage inequality into a purewage and an employment-composition component. By computing a 1995-weighted index for all years back to 1976, we can show that 39 percent of the total change in variableweighted inequality in Brazil is due to compositional effects such as the shrinkage of industries in the middle of wage structure, notably transportation materials, electrical equipment and the mechanical sector --all of which were backbones of the former strategy of import-substituting industrialization. The remaining 61 percent of the rise in inequality is due to an increasing dispersion of wages across all sectors. And while our analysis
shows that both the variable-and fixed-weighted series are sensitive to growth and stabilization, it is clear that the variable-weighted measure, which captures differential swings in employment shares that strongly affected industries in the middle of the wage structure in the 1980s, is the more responsive to macroeconomic conditions. This analysis also casts light indirectly on the process of restructuring in Brazilian industry, and particularly as the economy opened in the 1990s. We find that the events of the 1990s had more effect on the center of the wage structure than on the extremes. For this reason a Theil measure weighted by employment shares in 1976, when the center was more robust than it is today, rises much more rapidly in the 1990s than a measure weighted by actual employment. This suggests that while the most recent developments raised inequality, their impact was mitigated by the 20-year decline in the middle of the wage structure that had already occurred. The opening of the Brazilian economy was thus the final act in the drama of debt crisis, recession and deindustrialization.
4-Conclusions
Contrary to a view that many students of Brazilian inequality appear to hold, we do not see evidence in our data that manufacturing wage inequality in Brazil is principally a matter of long-term trends or of social forces unrelated to economic conditions. Rather, we see a strong relationship between the evolution of this measure of inequality and macroeconomic developments in the country. We find that strong economic growth has been equalizing in Brazil, that the major increases in inequality correspond to periods of crisis and depression, and that the effects of high inflation appear to be principally on the movement of inequality from month-to-month rather than from year-to-year. Inflation raises inequality on a sustained basis only to the extent that inflation and recession are associated in Brazil.
We also find that changes in relative productivity of industries may be related to shifts in the trade regime. While opening influenced inter-industry wages mainly by increasing differentials toward the (diminished) middle of the wage structure, it had a much stronger effect on relative employment. In sharp contrast with the much more successful experience of Korea, we establish that in Brazil there exists a strongly negative relation between relative changes in productivity and relative changes in employment. In other words, increases in productivity are occurring simultaneously with decreases in labor demand. This is consistent with the view that rising average productivity in Brazil has been mainly a matter of the scrapping of inefficient and uncompetitive capital equipment, rather than of an increase in investment in advanced manufacturing.
These findings do not allow us to draw broad conclusions on the future path of wage inequality. It can only be said that macroeconomic developments and the restructuring process will jointly affect the future evolution of the Theil statistic for the Brazilian manufacturing sector. A closer look at the individual characteristics of workers in each industry and data relating exports, import competition, employment and wages, and a grasp on the sources of changes in productivity in the various sectors would allow a better understanding on the relation between inequality and the restructuring process.
However, as the restructuring process is ubiquitous, fast, and is clearly laborsaving, it is possible to speculate that it creates a bias toward further increases in overall inequality. If total employment in an industry tends to decrease rapidly, it is very unlikely that other sectors in the economy will be able to assimilate the unemployed. More than that, as most of the labor intensive industries are reducing employment, the potential for large and persistent unemployment seems to exist. Also, if productivity gains will not be transferred to labor, it is worth asking to whom are they being transferred? One possibility is that these gains are being transferred to prices, therefore creating an additional contribution to economic stability, which clearly favors the poor. But on the other hand, it is possible that these gains were being transformed into profits, which can either increase inequality directly, or else speed up the process of restructuring and lead, in Brazil's unhappy structural situation, to further increases of unemployment.
